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RESPONSE OF SHEEP TO 
IRRIGATION AND FERTILIZATION OF PASTURES 
Project 235 --- A. J. ~er, Armand Moles, G. C. Shelton, R. P. Beasley 
Irrigation doubled the carrying capacity of orchard grass-ladino mixture 
and orchard grass-lespedeza mixture; at the same time, it increased the car ry -
ing capacity of orchard grass by 40 percent. 
Applications (3) of ammonium nitrate to irrigated pastures increased t he 
carrying capacity an additional 30 percent in orchard grass-ladino clover and 
orchard grass-lespedeza mixtures. 
The daily gains were lower on irrigated pastures than on control (non-
irrigated) in two cases out of three. Suckling lambs gained .78, .80, and .49 
pounds per day on control pastures of orchard grass-ladino, orchard grass-
lespedeza and orchard grass, respectively; on comparable irrigated pastures, 
similar lambs gained .46, .43, and .52 pound, respectively; on irrigated pas-
tures with additional nitrogen, they gained .42, .44, and .56 pound. Ra t e of 
gain during post weaning (86 days) showed the same response but the gains wer e 
materially lower. Controls gained .24, .14, and .18; irrigated .17, .06, and 
.16; irrigated and nitrogen, .08, .13, and .09. Severe stomach worm infesta -
tion occurred in spite of all that was done to prevent it, that is, ewes were 
drenched prior to pasturing; there was constant access to phenothiazine-sal t 
mixture, and ewes and lambs were drenched every two weeks. Deaths occurred 
among both ewes and lambs, the latter a t 14% of the total, largely during 
September. Deaths occurred from that cause even in dry lot after the grazing 
season. Sheep grazed selectively and killed the Korean lespedeza under all 
treatments---also "the ladino clover in the control lot which received no 
additional moisture. 
Data are contained in Table on the following page. 
" 
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Pasture species 
Lot 
Irrigation * 
Nitrogen ** 
.tWiL::irUl'l':;~ U!'" .:;~r TU 
IRRIGATION AND FERTILIZATION OF PASTURES 
Orchard grass 
Ladino clover 
Orchard grass 
Lespedeza 
123 456 
No 
No 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
Orchard grass 
789 
No 
No 
Yes 
No 
Yes 
Yes 
Suckling Period - April 25 to July 7, 1956 - 73 days 
All figures represent averages in pounds unless otherwise stated 
A. Ewe pasture days 
per acre 
B. Loss per ewe 
C. Lamb pasture days 
468 
1.8 
per acre 512 
D. Average daily 
Gain by lambs 
E. Lamb death due 
to Parasites 
F. Ewe death due 
to Parasites 
.78 
o 
o 
850 
5.3 
892 
.46 
o 
o 
894 
14.8 
1088 
.42 
o 
o 
934 
14.8 
1034 
.43 
1 
1 
624 
20.0 
756 
.44 
o 
3 
374 
10.0 
418 
.80 
o 
o 
508 
3.8 
562 
.49 
o 
o 
636 
6.18 
756 
.52 
o 
o 
684 
11.5 
798 
.56 
o 
o 
After Weaning - July 7 to October 1, 1956 - 86 days 
G. Lamb pasture days 
per acre 670 1536 1732 1446 1664 870 
H. Average daily 
Gain by lambs .24 .17 .08 .06 .13 .14 
I . Lamb death due 
to Parasites o o 
J. Ewe death due 
to Parasites 0 0 
K. Lamb death due to Parasites 
after October 1 0 2 
L. Lamb gain per acre April 25 -
October 1 492 585 
* 10 applications of 2" of water each 
2 
o 
3 
635 
** Ammonium nitrate, 53# N/acre, 3 applications 
-
o 3 o 
o o 1 
1 1 o 
548 583 435 
840 1204 1724 
.18 .16 .09 
o o 2 
1 o 1 
o o o 
400 553 663 
ORAL AND IMPLANTED ADDITIVES IN LIVESTOCK PRODUCTION, 
PROJECTS: 168, 235, 237, 248 
"HORMONE" (HEXESTROL) AND RUMEN ORGANISM EFFECTS IN FATTENING CATTLE 
Project 237 --- A. J. Dyer, W. H. Pfander, J. E. Comfort 
In two feeding trials in 1956, additives were tested in fattening rations. 
In the first, 10 milligrams of hexestrol added daily to a control ration of 
ground ear corn, soybean meal, alfalfa hay, and mineral had the following ef-
fects: Rate of gain was increased by 20 percent, 3.39 pounds per day compared 
with 2.82 pounds; more feed was consumed by 5%; carcass grade was higher by one-
third grade or high good compared with average good; the dressing percentage 
was 0.2% higher; and shrinkage to market was 0.75% higher. 
Table 1 
EFFECTS OF ADDING HEXESTROL TO A FATTENING RATION FOR STEERS 
February 24, 1956 to June 23, 1956 - 120 days 
All figures represent averages in pounds unless otherwise stated. 
A. Number of head per lot 
B. Initial weight 
C. Final weight 
D. Gain, Total 
E. Gain, D9.ily 
Total Feed Eaten per head: 
F. Ground ear corn 
G. Soybean meal 
H. Alfalfa hay 
I. Hexestrol 
Feed used per 100 pounds gain: 
J. Ground ear corn 
K. Soybean meal 
L. Alfalfa hay 
M. Selling price cwt. 
N. Difference between home and sale weights 
o. Dressing percentage based on warm weights 
P. Carcass grade 
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Lot 1 
(control) 
8 
819 
1157.1 
338.1 
2.82 
33.3 bus. 
178 . 
594 
none 
9.8 bus. 
52.6 
175.7 
$20 
45 (3.92%) 
60.9 
average 
good 
Lot 2 
(hexestrol) 
8 
820 
1226.1 
406.1 
3·39 
34.9 bus. 
178 
602 
10 mg. 
8.6 bus .... 
43.8 
148.2 
$20 
57 (4.67%) 
61.1 
high 
good 
In the second test, cattle weighed 950 pounds at the beginning. The con-
trol ration consisted of ground shelled corn, soybean meal, alfalfa hay, and 
mineral mixture. Additives, in every case, increased the rate of gain. Rumen 
extract, fed only during the first 28 days increased the rate 0.5 pound daily; 
special supplement, 0.2 pound; 36 milligram hexestrol implant, 0.76 pound; 
hexestrol fed orally (10 mg.), 0.57 pound; delayed hexestrol implant, 0.2 
pound. 
Additives improved utilization of feed, too. The amount of feed required 
per unit gain was decreased in all but one case. The implanted group required 
17 percent less corn; oral feeding of hexestrol, 13 percent less corn; delayed 
implantation of hexestrol (after 56 days), 6 percent less corn; special supple-
ment required more feed, 3 percent more corn. Shrinkage in transit was great-
est for the hexestrol implanted group, 77 pounds compared with a range of 43 tc 
55 pounds for the other lots. All lots graded the same in the carcass except 
those fed hexestrol; they graded high good compared with average good for the 
other lots. 
(Data are contained in Table 2 on the following page). 
HEXESTROL IN LAMB FATTENING RATIONS 
Project 142 --- A. J. Dyer, Armand Moles, W. H. Pfander 
Four lots of feeder lambs (April drop) were used to compare hexestrol 
implants (12 milligrams) with oral feeding at two levels, 1.25 and 2.5 milli-
grams daily. 
Hexestrol increased both the rate and efficiency of gain. The test 
extended over 74 days. During the first 39 days, a high fiber ration was 
fed; during the last 35 days a concentrated ration was fed. Implants were 
slightly superior to oral feeding during the first 39 days. During the re-
maining 35 days the lower level of oral feeding had a slight advantage in rate 
of gain and feed efficiency. 
The concentrated ration fed during the last 35 days was Significantly 
superior to the high fiber ration fed the first 39 days: Rate of gain in-
creased in all lots, i.e., the controls from .26 to .47 pound; the implanted 
group from .42 to .58 pound; the low level "oral", from .36 to .63; the high 
level oral from .36 to .56 pound. Feed efficiency was also greatly improved, 
i. e., there was a reduction from 13.7 pounds per pound gain to 7.1 pounds in 
the control; from 8.9 to 6.6 in the "implanted"; from 10.6 in low level hexes-
trol feeding to 6.5; from 10.2 in high level hexestrol to 6.3 in the concen-
trated ration. 
From the standpoint of dressing percentage and carcass grade the 1.25 
milligram level of oral feeding was superior, controls ranked second, the 
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2.5 milligram level third and the implanted group was last. From these data, 
contained in the following table, it is evident that the lower level of oral 
feeding was superior to both the high level, and the implant. All additives 
gave results superior to the controls. 
HEXESTROL IN LAMB FATTENING RATIONS 
All figures represent averages in pounds unless otherwise stated. 
High Fiber Ration * - 39 days (2.5 m~.: (Control) (12 ~.E:' ) " r~ 11~ } \ ~. GO r o. 
Lot number 1 2 3 4 
A. Number of head 8 8 7** 8 
B. Average initial weight 72.3 72.5 74.3 72.2 
C. Average final weight 82.5 88.7 87.8 86.1 
D. Average total gain 10.2 16.2 13·5 13.8 
E. Average daily gain .26 .42 .36 .36 
F. Daily ration 3.6 3.7 3.6 3.6 
G. Feed per pound gain 13.7 8.9 10.6 10.2 
Concentrated Ration *** - 35 days 
H. Number of head 8**** 8 7 8 
I. Average initial weight 81.8 88.5 87.7 85.5 
J. Average final weight 96.2 108.6 109.7 105.1 
K. Average total gain 14.4 20.1 22.0 19.6 
L. Average daily gain .47 .58 .63 .56 
M. Daily ration 3.3 3.8 4.1 3·5 
N. Feed per pound gain 7.1 6.6 6.5 6.3 
O. Sale price $19.00 $19.00 $19.25 $18.75 
P. Carcass grade low low choice low 
choice choice choice 
Q. Dressing percentage 53.6 50.3 54;0 52.1 
* Ration consisted of hay, 51%; it was grass hay (long cut) containing only a 
small amount of legume; ground oats, 23,%; ground shelled corn, 18%; wheat 
bran, 4%; soybean meal (44%, protein), 4%; steamed bonemeal and salt. 
** One lamb removed because of severe stomach worm infestation. 
*** Ration was self fed and consisted of same hay, ground, as used in high 
fiber ration---55%; ground corn, 45%; soybean oil meal was hand fed at the 
rate of .15 pound daily. Steamed bonemeal-salt mixture was always avail-
able to the lambs. 
**** Two lambs died from overeating disease although all lambs had been vacci-
nated at the beginning of the trial. 
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EFFECTS OF ADDING HEXESTROL AND RUMEN ORGANISMS 
TO THE FATTENING RATION OF CATTLE 
October 6, 1956 to January 19, 1957 - 105 days 
All figures represent averages in pounds unless otherwise stated. 
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 
control; Special Hexestrol; Hexestrol Hexestrol 
Rumen Supplement (oral) (implant); (implant) 
Extract, Rumen Rumen Rumen after 
1st 28 Extract, Extract ~tract, 56 days 
days 1st 28 1st 28 1st 28 
A. No. head per lot 
B. Initial weight 
C. Final weight 
D. Total gain 
E. Daily gain 
8 
956 
1201 
245 
2.33 
Total Feed eaten per head: 
F. Ground shelled corn (25 bu) 
G. Soybean meal 151 
H. Special supplement 
I. Alfalfa hay 853 
J. Hexestrol 
days 
7* 
952 
1219 
267 
2.54 
(28 bu) 
146 
847 
days 
8 
956 
1259 
304 
2.90 
(27 bu) 
152 
days 
8 
955 
1279 
324 
3.09 
(27.7 bu) 
152 
864 870 
10 mg/day 36 mg. 
K. Rumen Extract 4 gm/h/day 4 gm/h/day 4 gm/h/day 4 gm/h/day 
Feed used per cwt. gain: 
L. Ground shelled corn (10.2 bu) (10.5 bu) 
M. Soybean meal 62 
N. Special supplement 
O. Alfalfa hay 
P. Selling Price 
Shrinkage: 
Q. Difference between 
348 
$18.50 
home and sale weights 48 
DreSSing percentage: 
R. Based on warm weights 59.6 
55 
317 
$18.00 
43 
58.9 
S. Carcass grades average average 
good good 
* one steer died - inverted intestine 
** one steer died of bloat 
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(8.8 bu) 
50 
284 
$18.00 
48 
59.9 
high 
good 
(8.6 bu) 
47 
269 
$18.50 
77 
average 
good 
7** 
957 
1211 
264 
2.51 
(24 bu) 
150 
860 
36 mg. 
(9.2 bu) 
57 
326 
$18.00 
55 
59.3 
average 
good 
~ 
PRODUCTION OF YOUNG BEEVES 
Project 78 --- J. E. Comfort, A. J. Dyer, L. A. Weaver 
Twice as much grain, approximately, was required by September-October 
dropped calves as was required by December-January calves; all were fed to 
the same approximate weight of 700 pounds and high good and low choice grades. 
The finishing period for all groups was in dry lot. More grain was required 
by winter calves creep-fed during the entire suckling period than by winter 
calves which were creep-fed only during the last eight weeks of the suckling 
period. 
Total amounts of shelled corn required to finish the September-October 
calves, December-January calves and those creep-fed only the last eight weeks 
were 34.9, 18.4 and 16.6 bushels respectively. Cattle were sold at approxi-
mately one year of age in early October, early December and late January, res-
pectively. Price differential between sale dates should be considered in 
appraising these systems. 
PRODUCTION OF YOUNG BEEVES 
All figures represent averages in pounds unless otherwise stated 
Lot number 1 
Sept. -Oct. '55 
calves creep-
fed while 
nursing 
Number per lot 8 
Initial weight 187 on 12-17 
Weaning weight 542 
Weaning date July 7 
Daily gain to weaning 1.8 
Total feed during scukling: 
Cracked corn 19.6 bu. 
Soybean meal 138 
2 
Dec .-Jan. '56 
calves creep-
fed while 
nursing 
8 
166 on 3-10 
591 
Oct. 6 
2.0 
8.9 
62 
bu. 
Full fed in dry lot after weaning: 
Final weight 678 
Gain after weaning 136 
Daily gain 1.5 
Daily ration: 
Cracked corn 
Soybean meal 
Mixed legume-grass hay 
Total feed consumed: 
Cracked corn 
Soybean meal 
Mixed hay 
9.4 
1.2 
4.3 
15.3 bu. 
107 
395 
683 
92 
1.5 
8.6 
1.1 
5.2 
9.5 bu. 
67 
324 
3 4 
Dec.-Jan. '56 Mar. '56 calves 
calves creep- creep-fed 8 
fed 8 weeks weeks before 
before weaning before weaning 
8 8 
163 on 3-10 151 on 5-5 
545 568 
Oct. 6 Dec. 7 
1.8 1.9 
. 5 bu . 3·2 bu. 
3.8 22.6 
712 This 
167 lot 
1.5 has 
not 
8.1 finished. 
1.0 Final 
5.7 data later. 
16.1 bu. 
113 
630 
Total feed consumed, Nursing and Fattening combined: 
16.4 Cracked corn 34.9 bu. 18.4 bu. bu. 
Soybean meal 245 129 117 
Mixed hay 395 324 630 
Pasture none yes yes 
- 9 -
110NE DOSE I1 PHENOTHIAZINE FOR FATTENING STEERS 
Projects 237 and 168 --- Carter Kinkead, G. C. Shelton (Vet. 
Bacteriology and Parasitology) J. E. Comfort, W. H. Pfander 
Forty 950-pound steers that had grazed on various Missouri pastures were 
weighed and divided into two equal lots. An uncontaminated fecal sample was 
collected from each steer on the day previous to treatment. On the following 
day the 20 steers to be treated were given 60 grams of phenothiazine mixed in 
a palatable feed containing: Ground yellow corn, 48 Ibs.; soybean oil meal, 
4.8; salt, .5; alfalfa meal, 6.0; blacks trap molasses, 5.0; phenothiazine, 
1200.0 gms. 
The feed was spread in bunks at 7:30 a.m. and all steers were observed to 
eat the mixture which was completely consumed by 8:00 a.m. In the afternoon 
the 40 head of steers were placed on the five treatments discussed under pro-
ject 237. Each lot contained four phenothiazine treated and four untreated 
steers. During the last week of the feeding test, uncontaminated fecal samples 
were collected. Worm egg counts on the fecal samples were made by the floata-
tion method of Lane. The effect of treatment was assessed by comparing the 
rates of gain of the treated steers to those of the untreated and by comparing 
worm egg counts at the beginning and end of the feeding period. Results are 
shown in Table 1. 
Table 1 
Number of steers 
Initial weight, lb. 
Final weight , lb. 
Average daily gain, lb. 
Average daily gain, first 28 days, lb. 
Worm eggs/gram feces: 
At start: 
17* steers (ave) 
Steer 561 
Steer 7 
At finish: 
17 steers (ave) 
Steer 561 
Steer 7 
Controls 
19* 
955 
1231 
2.63 
2.55 
50 
616 
18 
o 
60 gms Phenothiazine 
per head at beginning 
of experiment 
19* 
951 
1239 
2.74 
3.21 
162 
7 
450 
* One steer in each lot died from disturbances not related to this experiment. 
(See Project 237.) One sample from lot 2 was lost during the first collec-
tion and one from lot 1 during the second collection. 
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Egg counts in all ca ttle were rat her l ow . The control ca ttle had higher 
counts a t the beginning and had t hrown off part of the burden at the end, but 
not to the extent of the t reated . 
In only two steer s were egg counts greater than 400/gram obtained. steer 
561 had 616 per gram initially and dropped to zero at the end of the feeding 
period without treatment. steer 7 had 162 per gram initially and although 
trea ted had increased to 450 at the end of the trial. 
The treated steers gained 0 ;1 lb. per day more than the controls ; however, 
greater differences occurred during the first 28 days. During the experiment 
there were no significant correlations between either initial egg count and 
daily gain, or between average (initial I final count; 2) count and gain. 
These results support the conclusion that large cattle with a low initial 
burden of stomach worms will not be greatly benefited by a "one dose" pheno-
thiazine treatment. 
THE EFFECT OF TRACE SALT AND FAT ON THE CEILULOSE DIGESTION 
OF A COTTONSEED HULLS RATION 
Project 168 --- K. L. Davison, Ralph Fischer and W. H. Pfander 
Six mature wethers were placed on the following ration: Cottonseed hulls, 
900 gms.; salt, 10 gms.; Ca HP04 , 9 gms.; Vitamin A. & D (2250, 400 I.U./gm.), 1.3 gms.; casein - chromic oxide (Brooks), 90.0 gms. 
Six similar wethers received the "identical ration except that trace miner-
alized salt replaced the salt. The trace mineralized salt contained: Salt, 
100 lbs.; Fe S04' dried powder, 1 lb.; Cu S04' crystal, 90 gms.; Co C12 ·5H20 , 22 gms.; KI, stabalized, 5 gms. 
Two-week preliminary periods were followed by 5-day total collections of 
feces. Samples of feed and feces wer·e analyzed for water, ash, cellulose and 
nitrogen. Coefficients of digestibilities of organic matter (O.M.), cellulose, 
and nitrogen in the rations were calculated and are shown below: 
Ration 
Basal 
Basal I trace salt 
O.M. 
46.6 
52.7 
Coefficients of Digestibility 
Cellulose 
48 .5 
55.0 
N. 
45.1 
52.8 
Apparently the presence of trace salt improved the digestibilities of 
these rations. 
After the collections were completed, 46 grams of corn oil (mazola ) were 
added to the ration. At the end of 14 days a second five-day collection was 
made. 
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Feed and feces were analyzed for water, ash, cellulose and nitrogen. From 
these analyses and the collection data, the digestibilities of organic matter 
(O.M.), cellulose and crude protein (C.P.) shown in the table were calculated. 
EFFECT OF CORN OIL ON DIGESTIBILITY OF COTTONSEED HULLS RATIONS 
Mean Coefficients of Digestibility 
Trial 1 Trial 2 
Basal With 46 gms./day corn oil on hulls 
Lot O.M. Cellulose C.P. O.M. Cellulose C.P. 
1 45.7 47.0 44.9 43.3 140.2 37.7 
2 52.7 54.6 54.6 25.8 18.5 32.3 
With 46 gms. corn oil poured into 
rumen through fistula 
3 43.4 45.5 47.6 42.5 43.9 44.3 
4 59.5 64.7 54.8 57.6 57.6 54.8 
It appears that the oil coating added to the cottonseed fiber depressed 
the digestibility of the ration more severely than did the oil poured on top of 
the rumen ingesta. 
MINERALS FOR GROWING-FATTENING SWINEI 
Project 141 --- L. F. Tribble and W. H. Pfander 
Trial 1. 
This trial was conducted during the winter of 1955-56. The effects of 
adding cobalt and zinc (lots 4 and 5) to a corn-soy ration containing .60% 
calcium and .42% phosphorus (lot 2 ) and to a corn-soy-tankage-wheat shorts 
ration (lot 1) containing about the same level of calcium and phosphorus were 
studied. In addition, another lot (lot 3) was fed a corn-soy ration with a 
mineral supplement composed of 1 part salt, 2 parts limestone and 1 part steam-
ed bonemeal fed free choice. 
The rations used are shm.Jn in Table 1 and the results are shown in 
Table 2. 
1 
AclmovJledgement is made to American Cyanamide Co., Pearl River, New York for 
supplying antibiotic and vitamin supplements. Also to Merck & Co., Rahway, 
New Jersey for supplying crystalline vitamins. 
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Table 1 
RATIONS 
Lot 1 2 3 4 5 
Corn 800 755.5 785.5 755.5 800 
Soybean oil meal 70 220 210 220 70 
Tankage 90 90 
Wheat shorts 30 30 
Salt 5 5 --* 5 
Bonemeal 5 --* 5 
Limestone 1 1.5 10 --* 10 1.5 
Vitamin A &2D 1.0 1.0 1.0 1.0 1.0 
Antibiotic3 1.5 1.5 1.5 1.5 
1.5 
B Vitamins 2.0 2.0 2.0 2.0 2.0 
Cobalt 800 mg. 800 mg. 
Zinc 6 gm. 6 gm. 
Ca/P content % .64/.56 .60/.42 .07/.35 .60/.42 .64/.56 
* Fed mineral mixture free choice: 1 pa~t salt, 2 parts limestone and 1 part 
1 bonemeal. 
Contained 2,250 I.U. of vitamin A. and 400 I.U. of vitamin D per gram. 
2 Contained 3.6 grams chlortetracycline per pound. 
3 Contained 2 gm. riboflavin, 4 gms. pantothenic acid and 9 gms. nicotinic 
acid per pound. 
Table 2 
EFFECT OF ADDING COBALT AND ZINC TO SVJINE RATIONS 
Lot 1 2 3 .4 5 
Nwnber of pigs 10 10 10 9 10 
Initial weight 46.3 46.9 46.4 48.2 46.4 
Final weight 198.2 183.8 187.2 193·3 199.2 
Average daily gain 1.56 1.35 1.39 1.44 1.52 
Feed/ cwt. gain 392 507 373 455 398 
Ca/P content % .64/.56 .60/.42 
* 
.60/.42 /64/.56 
* Ration plus ~inerals conswned free choice gave a Ca/P content of 0.28/.38 
The mixed protein ration was superior to the soybean oil meal ration and 
the addition of cobalt and zinc to the mixed protein ration did not improve 
the rate of efficiency of the gains of the pigs. 
The pigs on the corn-soy basal ration (lot 2 did not gain well and four 
of the ten pigs exhibited typical symptoms of parakeratosis. This same ration 
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had been fed to pigs in previous experiments and no cases of parakeratosis had 
been observed. Previous cases of parakeratosis had occurred only when the ra-
tion contained 0.8% or more calcium. The addition of cobalt and zinc to this 
ration for the pigs in lot 4 prevented the occurrence of the condition and sup-
ported faster and more efficient gains. 
The pigs in lot 3 that received their minerals free choice gained at 
approximately the same rate as the pigs on the corn-soy ration that was sup-
plemented with cobalt and zinc. The pigs in lot 4 did not eat much of the 
mineral supplement, however, and the calculated calcium-phosphorus content 
of their final ration was 0.28% calcium and 0.38% phosphorus. This level of 
calcium is considerably below the level recommended by the National Research 
Council. These pigs were using calcium from their bones to meet their require-
ments for weight gains. This was made evident when two pigs suffered broken 
legs and on examination their bones were found to be light in weight and very 
porous as compared to normal bones. Several more pigs from this lot were kill-
ed in the meats laboratory and all had very porous bones that lacked the den-
sity of normal bones. Therefore, these pigs on a corn soybean oil meal ration 
did not consume enough mineral to meet their needs when the minerals were fed 
free choice. 
Trial 2. 
This trial was conducted during the summer of 1956 and involved a study 
of the effects of different levels of calcium and phosphorus on the rate and 
efficiency of gains of growing-fattening swine. 
Fifty purebred Hampshire and Duroc pigs were divided as uniformly as 
possible into 5 lots. The rations used are shown in Table 3 and the results 
are in Table 4. 
Table 3 
RATIONS FOR DIFFERENT LEVELS OF CALCIUM AND PHOSPHORUS 
Lot 1 2 3 4 5 
Corn 764 770 764 764 780 
Soybean oil meal 212 211 212 212 212 
Salt 5 5 5 5 
Limestone 10 11.5 4.5 17 5 
Bonemeal 1 7 7 
Vitamin A & D 1 1 1 1 1 
Antibiotics2 1.5 1.5 1.5 1.5 1.5 
B Vitamins3 I I I I I 
Ca/p level % .65/.44 .51/.35 .44/.44 .71/.35 .25/.35 
1 Contained LU. vitamin A and 400 LU. vitamin D 2,250 per gram. 
2 Contained 3.6 gms. chlorotetracycline per pound. 
3 Crystalline vitamins to supply .5 mg. riboflavin 4 mg. pantothenic acid 
and 4 mg. nicotinic acid per pound of ration . 
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Table 4 
EFFECT OF VARIOUS LEVELS OF CALCIUM .AND PHOSPHORUS 
ON GROWmG-FATTENING SWINE 
Lot 1 2 3 4 
Number of pigs 10 9 10 10 
Initial weight 51.2 51.0 50.7 49.9 
Final weight 206.1 196.7 208.4 181.3 
Average daily gain 1.62 1.53 1.65 1.37 
Feed/ cwt. gain 367 , 423 382 405 
Ca/P content % .65/.44 .51/.35 .44/.44 .71/.35 
* Amount of mineral consumed free choice unknown due to wastage. 
5 
10 
50.4 
203.0 
1.57 
363 
* 
All lots of pigs made satisfactory gains with the exception of the pigs on 
the widest calcium-phosphorus ratio (lot 4). The pigs on a ratio of 1:1 and 
1.4:1 gained at approximately the same rate but when the ratio between calcium 
and phosphorus was widened to 2:1, the gains dropped from 1.65 to 1.37 pounds 
per head per day. The level of calcium was 0.7% in the slow gaining lot and 
it is not known if the wide ratio or the higher level of calcium was responsible 
for the reduction in gains. 
The pigs receiving minerals free choice made satisfactory gains. There 
was no evidence of depletion of the bones as had been the case with the pre-
vious trial. However, in this trial a small amount of calcium had been added 
to the ration as the first trial indicated that pigs would not consume enough 
minerals free choice to meet their requirements when on a corn and soybean oil 
meal ration. 
Trial 3. 
This trial was conducted during the winter of 1956-57 and involved a study 
of the effects of adding various trace minerals to a corn-soybean oil meal ra-
tion for growing-fattening hogs in dry lot. 
Twenty-eight purebred Duroc and Hampshire pigs were divided into 4 lots 
when they weighed approximately 50 pounds. Two lots were fed the basal ration 
and two lots were fed the basal ration plus the trace minerals, iron, copper, 
manganese, cobalt and zinc. 
The basal ration is shown in Table 5. The data for the two lots on each 
ration were combined and are shown in Table 6. 
There were no differences in the rates of gains of pigs on the two treat-
ments. The gains of all pigs were very satisfactory and the basal ration was 
adequate in trace mineral for this group of pigs. 
The feed efficiency is low for both groups of pigs but this is attributed 
to feed wastage. 
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Table 5 
BASAL RATION FOR TRACE MINERAL EXPERIMENT 4 
55-130 Ibs. 130-200 Ibs. 
Corn 763 875 
Soybean oil meal 212 100 
Salt 5 5 
Limestone 10 9 
Bonemeal 1 7 8 
Vitamin A & D 1 1 
Antibiotics2 1.5 1.5 
B Vitamins3 1.0 1.0 
1 Contained 2,250 I.U. Vito A and 400 I.U. Vito D per gram. 
2 Contained 3.6 grams chortetracycline per pound 
3Contained 2.0 gms. riboflavin, 2.0 gms. pantothenic acid and 2.0 gms. 
nicotinic acid. 
4 Trace minerals were added in grams per 1000 Ibs. of feed as follows: iron 
chloride, 9.5; manganese sulfate, 9.5; cobalt chloride, 1; copper sulfate, 
1 and zinc chloride, 11.25. 
Table 6 
VALUE OF TRACE MINERALS FOR GROWING-FATTENING SWINE 
Ration Basal Basal I Trace Mineral 
Number of pigs 
Initial weight 
Final weight 
Average daily gain 
Feed/ cwt . / gain 
14 
55.3 
193 
1.59 
403 
CADMIUM AND PIPERAZINE AS WORM TREATMENTS FOR SWINE 
Project 141 --- L. F. Tribble 
14 
55.3 
192 
1.57 
402 
A report from this station in 1951 gave the results of several experiments 
with sodium fluoride as a treatment for roundworms in swine. The results of 
that data indicated that pigs which were treated with sodium fluoride were set 
back and in most cases never caught up with the control group. Sodium fluoride 
is probably the most effective treatment available for roundworms but because 
of its high toxicity, the search has continued for an effective but less toxic 
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treatment. Recently two compounds have appearedlon the market as treatments 
for roundworms in swine. These are the cadmium and piperazine compounds. 
Cadmium compounds are usually fed at the level of 1 percent of the ration 
for three days. These compounds are less toxic than sodium fluoride but there 
is still some danger of poisoning unless they are handled properly. Cadmium 
does not cause rapid elimination of the worms and usually four or five days 
pass before any worms are passed. Often very few worms are actually passed as 
many are digested by the pig. There is some tissue storage of cadmium and it 
is recommended that the pig be wormed at least 30 days prior to slaughter. 
Piperazine compounds are available in many different forms and the dosage 
varies with the compound. Manufacturers recommendations should be followed in 
all cases. This compound has the advantage of being the least toxic of the 
three compounds and approaches sodium fluoride in effectiveness. Piperazine 
is usually administered in the feed for one day but also may be given in the 
water. At present, it is the most expensive of the three compounds. 
Three trials, involving 157 pigs, have been completed on the value of 
cadmium and piperazine for weanling pigs. In the first two trials, a portion 
of the pig crop from the college herd was divided into two groups with one 
being treated and the other serving as a control. In the first trial, cadmium 
was used and in the second trial, piperazine was used. After the pigs were 
treated, they were used in various nutritional experiments. In the third 
trial, the 33 smallest pigs from the fall pig crop at the swine breeding farm 
were divided into three groups, lot 1, control; lot 2, cadmium treated; lot 3, 
piperazine treated. 
Cadmium anthranil ate and piperazine citrate were the products used in 
these trials. 
The results are shown in Table 1. In the fi~st two trials, neither 
cadmium or piperazine treatments showed any advantage over the controls. No 
worms were observed from the pigs treated with cadmium but several worms were 
observed from the pigs treated with piperazine. However, no effort was made 
to make an accurate count of these worms. 
In the third trial, pigs treated with either cadmium or piperazine weighed 
an average of 10 pounds more per pig than the control pigs at the end of a 74-
day feeding period. There was no difference between the two treatments as pigs 
treated with cadmium gained 1.75 pounds per head per day and those treated with 
piperazine gained 1.74 pounds per head per day. Feed efficiency data are not 
r eported on this test because of a large amount of wastage, especially in the 
control lot. 
Acknowl edgement is made to Dr. J. E. Briggs, Hess & Clark, Inc., Ashland, Ohio 
f or suppl ying cadmium. 
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No evidence of toxicity was observed in any of the trea ted pigs. 
Table 1 
VALUE OF CADMIUM AND PIPERAZINE AS WORMERS FOR HOGS 
Trial 1 2 3 
Treatment Control Cadmium Control Piperazine Control Cadmium Piperazine 
No. of pigs 27 30 32 35 11 11 
Initial weight 37.2 34.8 42.6 43.7 57 56.5 
Final weight 186.5 186 200.0 200.8 176 186 
Avg. daily gain 1.27 1.29 1.47 1.43 1.61 1.75 
EFFECT OF TRI-METHYL-ALICYL-AMMONIUM-STEARATE ON GAINS 
OF WEANLING PIGS FED IN DRY LOT 
Project 141 --- L. F. Tribble and W. H. Pfander 
11 
57.4 
186 
1.74 
An experiment was conducted to study the growth promoting effects of tri-
methyl-alkyl-ammonium-stearate for weanling pigs. The basal rations used are 
shown in Table 1. The treatments were: lot 1, basal; lot 2, basal J 5 mg. 
chlorotetracycline per pound of feed; lot 3, basal J 375 mg. stearate per pound 
of feed; lot 4, basal J 5 mg. chlorotetracycline and 375 mg. stearate per pound 
of feed. Two pens of five pigs each were fed on the various rations. One pen 
on each treatment contained thrifty pigs that weighed approximately 45 pounds 
at the start of the experiment, while the other pen contained unthrifty pigs 
that weighed an average of 21 pounds initially. The pigs were hand fed all 
that they would eat twice daily. 
Table 1 
BASAL RATION FOR TRI-METHYL-ALICYL-AMMONIUM-STEARATEl EXPERIMENT 
Ingredients Pounds 
Ground yellow corn 
Soybean oil meal 
Tankage 
Wheat shorts 
Salt 
Limestone 
Vitamin A and D2 
B Vitamins3 
789 
80 
80 
40 
5 
5 
1 
J 
1 FUrnished by Armour and Company, Chicago, Illinois. 
2 Contained 2,250 I.U. Vitamin A and 400 I.U. of Vitamin D per gram. 
3 Supplied the following vitamins in grams: Riboflavin 1.0, pantothenic acid 
4.0, nicotinic acid 5.0 and Vitamin B12 0.004. I 
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The results are shown in Table 2. Thrifty pigs that were fed the basal 
ration plus antibiotics and basal plus stearate gained slightly faster than 
those on the basal, but the differences were not considered to be significant. 
The addition of both antibiotic and stearate produced a greater growth res-
ponse than was obtained when these ingredients were added separately. Pigs 
receiving both an antibiotic and stearate ~ined 1.49 pounds per head per day 
as compared to 1.33 for those on the basal ration. Pigs on the basal ration 
required slightly more feed per unit of gain than the other lots and there 
was little difference among the other three lots. 
The unthrifty pigs gained rather slow on all treatments and although 
the supplements to the basal ration increased the rate of gains of the pigs, 
increases were of a small magnitude and were not considered significant. The 
failure to obtain a growth response from the addition of the antibiotic cannot 
be explained, as unthrifty pigs generally show a rather large growth response 
when an antibiotic is fed. 
When the data for the two pens on each treatment are combined, the 
addition of the stearate produced a slight growth response which was equal 
to that obtained from the addition of the antibiotic. The combination of an 
antibiotic and the stearate were more effective than either alone. 
There is some indication that tri-methyl-alkyl-ammonium-stearate may 
have a slight growth promoting value for weanling pigs in dry lot but more 
experimental work is needed for definite proof. 
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Table 2 
VALUE OF CHLOROTETRACYCLINE AND STEARATE FOR WEANLING PIGS IN DRY LOT 
Basal J Basal J Basal J Antibiotic 
Treatment Basal Antibiotic Stearate J Stearate 
Lot 1a 1b avg. 2a 2b avg. 3a 3b avg. 4a 4b avg. 
No. of 
pigs 5 5 10 5 5 10 5 5 10 5 5 10 
f\) Avg. initial 
f\) 
weight 44 21 32.6 46 21 33.4 45 21 33 46 21 33·7 
Avg. final 
weight 198 155 177 203 161 182 197 167 182 200 166 183 
Avg. daily 
gain 1.33 1.10 1.21 1.40 1.13 1.26 1.39 1.18 1.28 1.49 1.18 1.32 
Feed/100 Ibs. 
gain 364 349 357 350 348 349 349 334 341 349 334 342 
CURRENT MEAT RESEARCH 
Projects 218 and 238 --- H. D. Naumann, H. B. Hedrick, 
D. E. Brady, E. Birmingham 
The problem of providing consumers with the quality of meat they prefer 
has been a part of Missouri's research program for many years. In the last 
decade the per capita meat consumption has increased steadily. But many items, 
particularily fish and poultry, compete directly and aggressively with meat; 
the quality of the meat offered the consumer must continue to improve if meat 
maintains or improves its position in relation to competition. 
PORK SALES STUDY 
During the early part of the summer, 1956, a pork sales study was con-
ducted for 8 weeks in 14 chain stores in Kansas City. This study was designed 
to determine the relative salability of hams containing two different propor-
tions of internal fat and to determine the relative salability of loin pork 
roasts containing two different proportions of internal fat. This test involv-
ed over 9000 hams and over 7000 pork loins. The hams and loins were grouped 
into two categories---"lean" which' had a much higher proportion of lean to fat 
than normally found in these cuts and "regular" which was representative of 
much fat pork found in retail markets. The results indicate that shoppers 
will buy more of the "lean" category than of the "regular" category when the 
price is the same. In fact, the results indicate shoppers will buy as much or 
more of the "lean" category even though it is priced four cents higher than 
the "regular" hams and loins. 
One of the most significant findings of this study, from the standpoint 
of the producer, is the relatively low proportion of "lean" cuts from carcasses 
in the U. S. Medium and U. S. #1 grades. 
Table 1 
DISTRIBUTION OF HAMS FROM PORK CARCASSES 
Hams 
Pork Carcass Lean Regular 
Grade % % 
U. S. Medium 61.2 38.8 
U. S. #1 47.5 52.5 
u. s. #3 34.8 65.2 
- 23 -
Pork Carcass 
Grade 
u. S. Medium 
u. S. #1 
u. s. #3 
Table 2 
DISTRIBUTION OF LOINS FROM PORK CARCASSES 
Loins 
Lean 
% 
64.0 
53.3 
28.8 
Regular 
% 
36.0 
46.7 
71.2 
These results indicate, first, that many U. S. Medium and U. S. #1 car-
casses are not meat-type hogs and, second, that some potential meat-type hogs 
are being over-finished before being sent to the market. 
DARK CUTTING BEEF 
The beef industry, historically, has been plagued with the incidence of 
dark cutting cattle which has the net result of lowering the income of each 
beef producer. Dark cutting beef is most frequently found in highly finished 
cattle. The dark cutting condition is an abnormal purplish-red color of the 
lean associated with a sticky, gummy texture. It results in an extreme depres-
sion in the market value of the carcass. 
Current research indicates that dark cutting beef is definitely caused by 
cattle being subjected to stress for at least one day before slaughter. Factors 
such as excitement, muscular fatigue, trauma, and sudden changes in temperature 
arouse the sympathetic nervous system. It, in turn, stimulates the adrenal 
medulla to secrete adrenalin in increased amounts. The adrenal in mobilizes 
blood sugar at the expense of tissue glycogen, which more directly prevents 
the development of normal lean color in the carcass. 
An injection of 75 mg. hydrocortisone per 100 Ibs. body weight followed 
24 hours later with 3 mg. of adrenalin per 100 Ibs. body weight will in most 
cases help offset the effect of adrenalin upon muscle glycogen depletion. 
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A COMPARISON OF TWO DIFFERENT SYSTEMS OF BREEDING AND 
SELECTION 
Project 198a --- John F. Lasley, James E. Comfort and James R. Cook 
The purpose of this study is to compare two different systems of breed-
ing for the production of purebred beef cattle. The study was begun during 
the breeding season of 1953 when the cows in the original beef cattle breeding 
herd at Weldon Springs were divided into two groups. 
One-half of the cows were placed in a herd now known as the "open herd" 
because inbreeding will not be practiced on it. This herd will be managed in 
a manner similar to the breeding system followed by the majority of purebred 
breeders in which a new bull of good quality is purchased to breed to heifers 
as they reach breeding age. These bulls are usually selected on their indi-
vidual type or conformation. 
The remaining half of the original cows were placed in a herd now referred 
to as the "closed herd". It is called this because no outside bulls will be 
introduced into this herd. Both male and female breeding stock will be selected 
from within this herd on the basis of type and performance records. 
Each year, several promising bull calves from the "closed herd" will be 
individually fed for approximately 150 days. From this group, two or more 
bulls will be selected on the basis of both type and conformation to be used 
the next year or two in this herd. Heifers will not be fed individually but 
will be fed by sire, groups their first winter. Replacement heifers also will 
be selected on the basis of type and performance. The fact that all breeding 
stock comes from the "closed herd" will eventually result in a certain amount 
of inbreeding, but by using two or more bulls each year and by making careful 
mating plans, the increase in inbreeding should not be too rapid. 
At the present time, the two herds used in this study include 126 purebred 
cows, 29 two-year old heifers, 23 yearling heifers and 104 calves produced dur-
ing the 1956 season. This is a long time experiment and several years will be 
required before a conclusive comparison can be made of the two systems of breed-
ing. 
The 1956 calving data and information on the calves to weaning are shown 
in Table 1. 
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Table 1 
DATA ON CALVES FROM THE "OPEW' AND "CLOSED" HERDS DURING 1956 
Number of sires used 
Number of C(),¥l 
Number of calves weaned 
Calving percentage 
Avg. 205-day weaning weight 
Conformation score at weaning 
Note : 
"Open" 
Herd 
2 
50 
45 
90.0 
430 
10.0 
"Closed" 
Herd 
2 
47 
41 
87.2 
449 
10.5 
Conformation scores range from 1 to 15 with the higher being the most 
desirable. 
Weaning weights were corrected to a bull calf basis by adding 40 pounds 
to each heifer's weaning weight. 
The calving percentage at weaning for the "open herd" was 90 percent as 
compared to 87.2 percent for the "closed herd". The calves from the "closed 
herd", however, averaged 19 pounds more at weaning and their weaning score was 
slightly higher. Since the bulls used in the "closed herd" had proved them-
selves to be superior in rate of gain on individual feeding tests as yearlings, 
this would indicate that they were transmitting rapid gains to their offspring. 
The transmitting ability of these bulls could have been measured to a greater 
degree if all calves had been full fed as were the herd bulls. 
Seven yearling bulls were performance tested in the winter of 1955-56 
and their records are shown in Table 2. 
Table 2 
BULLS FED INDIVIDUAIJ...Y FOR 140 DAYS DURING THE WINTER OF 1955-56 
No. of Starting Final Avg. D T.D.N. Conf. Score 
bull weight weight gain per cwt. Init. Final 
gain 
M537 575 886 2.22 546 10 11 
M544 593 940 2.48 459 11 11 
M560 530 810 2.00 463 11 10 
M562 575 910 2.40 424 10 10 
M566 380 696 2.26 468 9 9 
M568 470 836 2.62 409 10 8 
M570 429 760 2.36 455 10 11 
Avg. 507.6 834.0 2033 461 10.1 10.0 
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Note: 
Conformation scores range from 1 to 15 with the higher being most desirable. 
The grain mixture consisted of 10 parts of corn and 1 part of cottonseed 
meal. This was mixed at the rate of 2 parts to 1 part ground alfalfa hay. 
The bulls were given a 6-week preliminary feeding period before the 
official test began. 
These bulls were from four different sires and were self-fed a mixed ration 
in individual feeding stalls. At least two of these bulls will be used in the 
"closed herd" for breeding purposes during 1957. 
Heifers from the 1955 calf crop were fed by sire groups during the winter of 
1955-56 and their records are shown in Table 3. 
Table 3 
HEIFERS FED BY SIRE GROUPS FOR 140 DAYS DURING THE WINTER OF 1955-56 
Name of Herd No. of Final Avg. Final T.D. N. per 
sire des. heifers wt. daily conf. cwt. of 
gain score gain 
Ruling Star Open 8 563 .54 9 944 
Pal. Jr. Open 2 531 .69 9 696 
Larry B3 Closed 3 550 .64 10 774 
Cadet 2 Closed 4 605 .64 10 473 
Larry B12 Closed 3 468 .49 9 916 
Total &: avg. 20 543.4 .60 9.4 761 
Note: 
The ration fed consisted of drouth corn silage fed free chOice, plus 1 
pound of cottonseed meal per head per day. 
Since a high roughage ration was fed to these heifers, their gains were much 
lower than those of the bulls, which were fed one which was more concentrated. 
It is of interest, however, that considerable difference was noted in heifers 
from the different sires in their ability to make faster gains on the high 
roughage ration and especially in the amount of T.D.N. required to produce 
each 100 pounds of gain. 
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DWARFISM IN BEEF CATTLE 
Project 198c - -- John F. Lasley , John W. Massey and Charles W. Foley 
The idea for this resear ch in quest of a way to dete c t dwarf carrier ca t -
tle arose from the realization that many subs tances in t he bl ood mus t remain 
i n balance within a fairly narrow r ange i f the animal is t o live and perform 
in a normal manner. One way to test for abnormal physiological f unc t ions i n 
the body is to deliberately raise or l ower t he l eve l of some chemical sub-
stance in the blood and then measure how quickly the animal can res tore the 
normal balance. If this is done much slower than in nor mal animals, t hat 
particular individual probably has one or more glands that ar e not functioning 
properly. 
It is a well-known fact that the blood sugar must be maintained within 
a fairly narrow range if the animal is to survive. If the sugar level is too 
high, sugar spills over into the urine with detrimental effects as in diabetes. 
On the o the rhand , if the blood sugar falls too lOW, the animal may go into a 
state of shock and die. The sugar-balancing mechanism in the blood is quite 
complicated and involves several chemical substances secreted by the various 
hormone glands in the body. The pancreatic gland secretes a substance called 
insulin that has the ability to lower the blood sugar when it rises too high. 
If too much insulin is secreted or injected and the blood sugar goes too 
low, the pituitary gland goes into action to raise the blood sugar level to 
normal. It does this in at least two ways. The first is by secreting a sub-
stance known as ACTH which sends a message to the adrenal glands to release 
cortical compounds, which cause the blood sugar to rise. The second is by 
releasing the growth hormone which also is supposed to cause a rise in blood 
sugar. These compounds, which raise and l ower the blood sugar level, counter-
balance each other and normally maintain the blood sugar within a fairly narrow 
range, much as a gas furnace controlled by a thermostat heats a room to a con-
stant temperature. 
The initial studies were begun by injecting insulin into normal and 
dwar f beef cattle to lower their blood sugar. For these studie s, a sample 
of blood was taken and intravenous injections of insul in were made. Other 
samples of blood wer e taken later at various periods of one-half to one hour. 
After the test period of 100 5 hours was completed, the sugar content of the 
various samples of blood was determined by chemical method. 
The results obtained from such studies indicated that the blood sugar in the 
dwarfs dropped more quickly after insulin and was slower in returning to normal 
than in animals of normal size. This suggested that e ither the pituitary or 
adrenals, or both, were not functioning properly in the dwarf. 
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Reports of previous work done by other investigators on laboratory animals 
indicated that the adrenal gland activity might be measured by determining 
variations in the different kinds and numbers of white cells in the blood 
stream of the live animal following periods of stress. Since large doses of 
insulin cause stress, it was thought that a white cell count before and after 
insulin injections in cattle might be of value. 
Such determinations were made with dwarf beef animals, cows known to be 
carriers of the dwarf factor, and pedigree-clean cows. Results show that the 
known carrier cows were mid-way between dwarf and pedigree-clean cows in the 
total increase in white cell numbers and in the time required for them to reach 
a peak after insulin injections. It was later discovered that the small cells 
causing most of this increase were not standard white cells, but possibly were 
fragments of white cells or the ramains of a particular type of red cells. 
The small cells or fragments are less distinct than the standard white cells 
and will be missed in making the counts on a hemocytometer unless special care 
is taken to find them. 
After the initial studies, efforts were directed toward shortening the 
length of the test period since the early tests covered a period of 10.5 hours. 
Three samples of blood were used as a basis of the shorter test. A sample of 
blood was drawn, and immediately thereafter insulin was administered into the 
jugular vein. Two more blood samples were later drawn at one and again at two 
hours following insulin. Total white cell counts were made as soon as possible 
after the blood was drawn and fresh blood smears were made on glass slides for 
the purpose of being stained later to determine the percentage of the different 
kinds of white cells present in each blood sample. Results of some of these 
tests are shown in Tables 1 and 2 (lymphocyte and neutrophil percentages 
include counts made on 38 carrier and 33 clean cows; total white blood cell pe~ 
centages include counts on 48 carrier and 33 clean cows). 
The total white cell counts are much higher in the pedigree-clean cows one 
hour after insulin than in known carriers. ~o hours after insulin the number 
of white cells has decreased in the pedigree-clean and is still increasing in 
the known carriers. On the stained slides, the percentage of lymphocytes has 
increased in the carriers, on the average, but has decreased in the pedigree-
clean cows. Another kind of white cells, the neutrophils, has increased in 
the pedigree-clean and decreased slightly in the carriers. 
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Table 1 
CHANGES IN NUMBERS AND KINDS OF WHITE CElLS IN THE BLOOD OF MATURE HEREFORD 
COWS FOlLOWING INSULIN INJECTIONS 
Carriers Clean Difference 
Avg. Avg . as compared 
in % in % to carriers 
Lymphocytes 
o hours 59.21 65.27 6.06* 
1 hour 62.24 51.09 -11.15** 
Neutrophils 
o hours 25.03 20.94 - 4.09 
1 hour 24.13 35.63 11.50** 
Total white blood cells per 
cubic mm. of blood 
0 hours 9,353 8 , 526 827* 
1 hour 14,164 23,298 9,134** 
2 hours 18,532 17,821 711 
* Probability of chance occurrence less than . 05. 
** Probability of chance occurrence less than .01. 
Table 2 
COMPARISON OF KNOWN CARRIER AND PEDIGREE CLEAN HEREFORD COWS IN THEIR RESPONSE 
TO INSULIN 
(Same cows as in Table 1) 
Known Pedigree* 
carriers clean 
Percentage of cows showing a decrease in 
lymphocytes from o to 1 hour 23. 7 93.9 
Percentage of cows showing an increase in 
neutrophils from o to 1 hour 36 . 8 97. 0 
Percentage of cows showing a decrease in the 
total white blood cell count 1 and 2 hours 4. 2 87. 9 
* This group could contain some carriers. 
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Attention to these reactions has made it possible to separate most mature 
cows into two groups--one that reacts as pedigree-clean and the other as carrier 
animals. With some cows, however, the results of the test are not so clear-
cut, falling mid-way between these two groups. A second test on these animals 
is often more clear-cut than the first, and makes it possible to give them a 
more definite classification. 
A large number of cows, bulls and calves from both the Angus and Hereford 
breeds have been tested. Very few known carriers among bulls and younger 
animals have be.en tested so results are based on those with the mature cows. 
Although the results are very encouraging, it is felt that there is a need for 
more research to simplify the test, if possible, and to determine its limi-
tations under a wide variety of conditions. 
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PRODUCTION OF YOUNG BEEVES 
Preliminary Data - Dec. 7, 1956 to March 23, 1957 - 106 days 
All figures represent averages in potmds tmless stated otherwise. 
FIRST PHASE - Dec. 7, 1956 to Feb. 23, 1957 - 78 days 
Lot 4 
Number of head 
Initial weight 
Weight February 23 
Daily Gain 
Daily Ration: 
Ground shelled corn (8) 
and 
Soybean meal (1) 
Grass hay 
Steamed bonemeal - salt mixture 
Feed/ cwt. Gain: 
Ground shelled corn 
Soybean meal 
Gra.ss hay 
Steamed bonemeal - salt mixture 
8 
572 
642 
.9 
6.9 
5.7 
free choice 
12.2 bu. 
86 
635 
free choice 
SECOND PHASE - Feb. 23, to March 23, 1957 - 28 days 
Weight February 23 
Weight March 23 
Daily Ga.in 
Daily Ration: 
Ground shelled corn 
Soybean meal 
Corn silage 
Steamed bonemeal - salt mixture 
Feed/cwt. Ga.in: 
Ground shelled corn 
Soybean meal 
Corn silage 
Steamed bonemeal - salt mixture 
642 
717 
2.68 
10.0 
1.5 
12.0 
free choice 
6.4 bu. 
100 
565 
free choice 

Spring Livestock Day 
April 5, 1957 
Preliminary Data 
ECONOMY OF WINTER GAIN; 11 HORMONE" IMPLANTS 
All figures represent averages in pounds unless stated otherwise. 
January 3, 1957 to March 23, 1957 - 79 Days. 
Medium 
High Level Level 
Lot 2 Lot 3 Lots 4 & 5 Lots 6 
(12 mg. (24 mg. no 7 and 8 
imp. ) imp. ) implant no implant 
Number of head 6 9 18 25 
Average Initial Weight 506 474 471 454 
Ave r-e.ge weight -
Ma r ch 23, 1957 683 647 636 563 
Avera ge daily gain 2.2 2.2 2.1 1.4 
Average total feed: 
COY.':l silage 2540 2185 2539 2364 
Soybean meal 155 155 152 61 
Sal t-steamed free free free free 
beDsmeal mixture choice choice choice choice 
Averege daily ration: 
Co::::-n siJ. s,ge 32 28 32 30 
Soybean meal 1.96 1.96 1.92 .77 
Salt-bonemeal yes yes yes yes 
Feed/cwt. gain: 
2165 Corn silage 1437 1262 1542 
Soybean 'meal 88 89 92 56 
The results above are only a, report on the progress of the test. 
1. The rate of gain was not increa.sed significantly by the 
implants. 
2. The economy of ga,in was improved by the 24 milligram implant. 
3. The rates of gain are high in Lot 1, 2, and 3 and have been 
made at rela.tively low cost. 
4. The medium level of ga.in is more costly than the high level; 
however, the performance of each group on pasture will be needed to 
help assess the value of each ration. 

t 
CORN SILAGE, SOYBEAN MEAL AND MINERALS FOR BRED l1'WES 
All figures represent averages in pounds unless stated otherwise. 
January 12 to March 20, 1957 - 67 Days 
Number of ewes 
Age of ewes 
Weight of ewes Jan. 12 
Weight of ewes l\1ar. 1* 
Daily Ration: 
Corn silage 
Soybean meal 
**Steamed bonemeal - salt 
Total Feed: 
Corn silage 
Soybean meal 
Production: 
Wool (March 2) 
Lambs: 
% dropped 
Number lost 
% saved of drop 
Ewe assists 
Weights 
Twin ram 
Twin ewe 
Single ram 
Single ewe 
Triplet ram 
Triplet ewe 
Lot 1 
High Protein Level 
24 
3 yrs. 
151 
171 
9.6 
.33 
yes 
644 
22.0 
10.6 
158 (38 lambs) 
3 
92 
5 
8.6 
9.1 
11.7 
11.2 
* First lambs dropped on March 2, 1957. 
Lot 2 
Low Protein Level 
22 
3 yrs. 
150 
161 
9.6 
.14 
yes 
643 
9.0 
10.1 
182 (40 lambs) 
4 
90 
2 
8.4 
8.3 
11.6 
11.2 
7.7 
7.1 
** Force fed with soybean meal beginning February 22 ; prior to that, 
free choice. 
Prior to January 12, all ewes grazed together on bluegrass 
pasture. Beginning January 12, they were fed in dry lot as indicat-
ed. The corn silage was of excellent quality . Sila.ge allowance 
ranged from &/# per head per day to 13# per head per day. soybean 
meal allmvance was .3 and .lfl per head per day for Lots 1 and 2 res-
pectively, until February 22. After that it was .4 and .2 pounds 
Y.'espectively. Both rations appeared to be adequate during gestation. 
The results during lactation will be a further measure of the rations. 
Eovlever, the ewes and their lambs are now gra.zing rye pasture. 

